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ABSTRACT

More than 90% of all seasonal Atlantic tropical cyclone activity typically occurs after 1 August. A strong
predictive potential exists that allows seasonal forecasts of Atlantic basin tropical cyclone activity to be issued
by 1 August, prior to the start of the active portion of the hurricane season. Predictors include June-July
meteorological information of the stratospheric quasi-biennial oscillation (QBO), West African rainfall, the El
Nifio-Southern Oscillation (ENSO) as well as sea level pressure anomalies (SLPA ), and the upper-tropospheric
zonal-wind anomalies (ZWA) in the Caribbean basin.

Use of a combination of these global and regional predictors provides a basis for making cross-validated
(jackknifed) 1 August hindcasts of subsequent Atlantic seasonal tropical cyclone activity that show substantial
skill over climatology. This relationship is demonstrated in 41 years of hindcasts of the 1950-90 seasons. It is
possible to independently explain more than 60% of the year-to-year variability associated with intense (category
3-4-5) hurricane activity. This is significant because over 70% of all United States tropical cyclone damage
comes from intense hurricanes, and over 98% of intense hurricane activity occurs after 1 August.

Empirical evidence suggests that least sum of absolute deviations (LAD) regression yields substantially more
improved cross-validated results than an analogous procedure based on ordinary least sum of squared deviations
(OLS) regression. This improvement surprisingly occurs even with the squared Pearson product-moment cor-
relation coefficient for which one might anticipate OLS regression to yield better cross-validated resuits than
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LAD regression.

i. Introduction

This paper investigates improved predictions of sea-
sonal Atlantic tropical cyclone (TC) activity. While an
earlier paper (Gray et al. 1992¢) considers predictions
from 1 December of the previous year, the present pa-
per deals with the notably stronger predictive capabil-
ities that are available each year by 1 August for making
forecasts for the likely incidence of TC activity for the
most active portion of the season during August—-Oc-
tober.

Earlier work by the first author (Gray 1984a,b)
demonstrates that seasonal predictability of Atlantic
basin TC activity above that specified by climatology
is feasible by the start of the hurricane season. Seasonal
variations of several global and regional climate pa-
rameters are associated with strong season-to-season
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variations of cyclone activity in the Atlantic basin. Ac-
curate seasonal predictions are possible through the
use of these climate controls. Similar predictive rela-
tionships of this degree of accuracy are generally not
available for the other global TC basins, wherein con-
ditions for cyclone activity are more robust and where
a monsoon trough (rather than easterly waves from
Africa) is the primary component for TC formation.
Cyclone activity in the other global cyclone basins is
also not as seasonally concentrated as in the Atlantic,
where the majority of intense hurricane activity occurs
in the comparatively short 50-day period between 20
August and 10 October. This temporal focus of Atlantic
TC activity allows for the concentration of seasonal
forecast parameters on the single month of September.
These forecast advantages are not available in the other
ocean basins, wherein seasonal forecasting shows less
potential skill (Chan 1991; Nicholls 1992).

Nine predictors can be used for 1 August Atlantic
basin seasonal forecasts. These include the global-scale
climatic factors of the stratospheric quasi-biennial os-
cillation (QBQO) and the El Nifio-Southern Oscillation






